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1. Title of Investigation:
NATO Litter: Fluid Immersion System (FIS) versus Traditional Mattress for Pressure Dispersion

2. Investigator and Investigation Staff:

Date of Staff/ Dept/ 
DoD 

Name Rank 
Study 

Investigator Resident/ Office Phone 
Assurance 

E-mail
Role 

Training Fellow Symbol 
Number 

59 
Col PI 13 Jul 17 Staff MDW/S 50004 

T 

Lt 

Col 
Co-PI 29 Jan 19 Staff SGSE 

CTR CRN 19 Jun 17 CTR SGSE 

CTR CRN l Nov 17 CTR SGSE 

• The PI must complete an Institutional Review Board (IRB) approved investigator
training course prior to submitting the study.

• All Als, Cis and SCs must complete investigator training prior to the study receiving
final approval.

• Only qualified, !RB-approved investigators and study coordinators may perform,
administer, and countersign/witness informed consent.

Research Monitor (RM): NIA this is not a greater than minimal risk study. All procedures are 
non-invasive and no medication/drug use is involved. All equipment used is commercially 
available and FDA approved as required. 

3. Facility and/or Contractor:
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Age Range: 

Sex: 

� � 18 y/o 

�Male 

D Children (S 18) 

� Female 

Vulnerable Population: � No D Yes (explain) 

Number of Subjects: 
• Total Number of Subjects (nation-wide/study-wide): 43
• Number of Subjects Planned for DGMC: 43
• Number of Subjects Planned for (Specify Institution): NI A

Statistical tests will be 2-tailed with a significance level of 0.05. A 25% attrition rate is expected. 
A total of 53 subjects will be recruited in order to obtain 43 evaluable subjects with complete 
data sets. 

Inclusion/Exclusion Criteria: 

Inclusion: 

• Adults over the age of 18 years with lawful access to Travis AFB.

Exclusion: 

• Orthopedic or neurological conditions that prevent a subject from lying flat (supine)
without any pillows for head, neck, or lumbar support

• Medical conditions (such as an uncontrollable tremor or twitch) that prevent a subject
from staying still for the required periods of time (20 minute increments).

• Pregnancy

• Inability to ambulate unassisted, unstable gate (presenting increased fall risk)

• Extremity prosthetics (hand/arm or foot/leg)

• Height greater than 72inches ( 6 feet ) - exceeds length of the litter & mattress surfaces

• Body weight greater than 300 lbs
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6.8. Data Collection/ Analysis: 
A sarriple size of 43 subjects is required for this study. This is similar to the sample size used by 
Col Elizabeth Bridges and colleagues in a study of skin interface pressure on a NATO litter3. In 
their study, a stratified sample (n= 32) with four support surfaces using a single canvas style 
NA TO litter was used. The surface effect was statistically significant for all peak pressure and 
surface area analyses (repeated-measures analysis of variance, p < 0.01, a 0.05, p 0.20). 
Interface pressure will be measured using XSensor X3 Pressure Mapping 32x 80 medical 
mattress, 5-50 & 10-200mmHg pressure range. The XSensor system uses force transducer arrays, 
which consist of a grid of transducers with half inch square resolution aligned in a matrix which 
is embedded in a 32 x 80 inch thin mat. This mat is placed under the subject to map their entire 
body. Calibration will be performed before and after each participant and the amount of drift 
evaluated. Mattress will be sanitized with disinfectant wipes between each participant. 

A stratified sampling scheme will be used to ensure adequate representation of the following 
attributes: gender, normal weight and overweight or obese as determined by BMI. 

The dependent variables (pressure mapping index = mmHg, Total body surface area {TSA) 
greater than 30 mmHg = cm2 ; transcutaneous oxygenation (tcp02) = mm Hg) will be measured 
on four different support surface combinations using the independent variables -
litters/mattresses: (l) NATO litter with the WELP; (2) NATO litter with the Dolphin FIS; (3) 
Raven litter with the WELP and (4) Raven litter with the Dolphin FIS. 

The subjects will service as their own controls. Baseline measures of tcp02 over bilateral 
scapular regions will be taken with the subjects sitting upright prior to having them lay supine on 
the support surfaces for pressure mapping with repeated tcp02 measurements. 

Data collected will include the subject's age, race, gender, height and weight the weight will be 
measured on a calibrated scale. 

Subject height arid weight will used to determine their BMI. 

BMI is an individual's weight (in kilograms) divided by their height squared (in centimeters). 
The BMI calculator or tables from the U.S. Department of Health and Human Services National 
Institutes of Health (NIH) web will be used to calculate BMI for this study. 
http://www.nhlbi.nih.gov/health/educational/lose wt/BMI/bmi tbl.htm 

NIH BMI Categories: For the Purposes of this study: BMI 

Underweight = <18.5 
Normal weight = 18.5-24.9 Ideal = 18.5-24.9 
Overweight = 25-29.9 High= 25 or greater 
Obesity = BMI of 30 or greater 
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This is a cross-factor design that will use a Repeated Measures Analysis of Variance (ANOVA) 
model to examine the effects ofwithin·and between factors. Mean change in tcp02 (mmHg), 
LOP pressure units, surface area (cm2> will be computed. All'analyses will be done using 
ST AT A v 13.0 (College Station, TX). 

Source of Research Material per Participant: 

Source of Research Material per Participant Standard Care Research Driven 
Demographic Data 0 1 
Age in years (89+ for anyone over 89 years of age) 0 1 
Gender - Male or Female 0 1 
Body Mass Index <BMI) 0 1 

Height (centimeters/inches) 0 1 
Weight (pounds/ldlograms) 0 1 

Pressure Maooing (mmHg) - NATO Litter (WELP) 0 1 
Transcutaneous Oxygenation (Tcp02) mmHg 0 4 

Pressure Mapping (mmHsi) - NATO Litter (FIS) 0 1 
Transcutaneous Oxygenation (Tcp02) mmHg 0 4 

Pressure Mapping (mmHg) - Raven Litter (WELP) 0 1 
Transcutaneous Oxygenation (Tcp02) mmHg 0 4 

Pressure Maooing (mmHg) - Raven Litter (FIS) 0 1 
Transcutaneous Oxygenation (Tcp02) mmHg 0 4 

7. Conflict of Interest

None 

8. Investigation Schedule

Estimated Timeline: IRB approval estimated for May 2016. PI PCS'd and alternate deployed, 
therefore, anticipated protocol start date Jan 2018 protocol start (need additional equipment, 
supplies, also requesting additional funding). 

Recruitment 
Enrollment 

Form Revised as of 14 Apr 14 

Jan Y2Q3 Y2Q3 Y2Q4 Y3Ql Y3Q2 Y3Q3 Y3 
2018 Q4 
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Data Collection X 

Statistical Analysis 
Publications/Reports 

9. Use oflnvestigational Drug(s)

10. Use of Investigational Device(s)

11. Support Required

CIF Support: 

X 

�No 

�No 

X X 

0Yes 

0Yes 

X X 

X X 

X X 

Administrative, bio-statistician consultation and Clinical Research Coordinator to help with 
subject recruitment, informed consent process and data collection support is required. (See 
attachments for Letter of Support). 

Other Support: 

DGMC Hyperbaric Clinic: Staff and equipment for Transcutaneous Oximetry (tcp02) 
(see attachments for Letter of Support). 

See attached Letters of Support 

12. Budget, Equipment, and Supplies:
Requesting Funds: � Yes DNo 

�R&D DO&M DHMJ DOTHER (explain source): 

X 

Study Year Item Description Unit of Issue Cost/UOI Quantity Total Cost 

2015 Dolphin FIS 
2015 X3 Sensor 

Sleeves 
2015 NATO Litter 

NSN: 6530-
01-380-7309

2015 Litter Raven 
90C NSN: 
6530-01-
432-5114

2015 Litter Stands 
NSN: 6530-
01-618-7 419

2015 Mattress 
Litter 

Form Revised as of 14 Apr 14 

(UOI) 

1 19,470.00 1 19,470.00 
100 150.00 1 150.00 

1 397.78 1 397.78 

1 391.25 1 391.25 

1 pair 778.00 2 1556.00 

1 320.00 1 320.00 
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2016 Dell Laptop 1 3,368.39 1 3,368.39 

Computer 
2016 XSENSOR 1 12,650.75 1 12,650.75 

X3 Pressure 
Mapping 
System 

2016 Biopac® 1 - MP-160 31,000 1 31,000 
Laser 
Doppler 2 -LDF 
package 100c 
(includes: 
MP-160, 2-LDF

LDF 100c, Probe TSO 
LDF Probe 
TSD 140) 

2016 TCOM 1 1,500 2 3,000 
probes 
TCOM 

2016 Fixation 1 Box of 100 150.00 2 300.00 
rings 
TCOM 

2016 membrane 1 Box of 12 132.31 10 1,323.10 

181 I understand that the funding is the responsibility of the Pl, which includes; management, 

tracking, recording and must be reported to the IRB annually with your continuation report. 

13. Manpower

Rank AFSC 

Col 46N3 
Lt Col 46N3 
CRC Civ/CTR 

CRC Civ/CTR 
CRN CTR 
CRN CTR 
RA CTR 
RA CTR 

14. Institutional Official (IO)

(name redacted 23 Jan 20), Col, USAF, MC 
Commander, 60th Medical Group 

# hours duty time # hours off-duty 
time 

80 40 
240 40 
80 0 

0 
40 0 
40 0 
80 0 
80 0 
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17. Commander's Acknowledgment of Review and Approval

Principal Investigator: I am aware that I am not authorized to accept any funds or other form 
of compensation for conducting research. All subjects will be treated in compliance with 
applicable Air Force, DOD and federal regulations, as well as applicable FDA and DHHS 
guidelines. I have read, understand, and signed the attached Certificate of Compliance. I 
understand I must complete a review of this protocol at least every 12 months to prevent 
expiration of the study's approval. I will notify the protocol office prior to relocations, 
separation actions, or closure. 

D Initial Submission 
(ALL signatures required) 

information redacted 23 Jan 20

!ZI Amendment Submission 
(PI signature ONLY) 

23 Oct 2019 
-----

Date 
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